Cognitive deficits have been well described in adolescents with schizophrenia, but little is known about the neuroanatomical basis of these abnormalities. The authors examined whether neuropsychological deficits observed in adolescents with schizophrenia were associated with cortical gray matter volume deficits. Volumes of the superior frontal gyrus, anterior cingulate gyrus and orbital frontal lobe were outlined manually from contiguous MR images and automatically segmented into gray and white matter in 52 patients and 48 healthy volunteers. Subjects received a comprehensive neuropsychological test battery, assessing five different functional domains: executive, attention, verbal memory, motor and sensory motor. Children and adolescents with schizophrenia were found to have lower total cortical and lower superior frontal gyrus gray matter volumes and lower test scores across all functional domains compared to healthy volunteers. Among patients, the lower total cortical gray matter volume was associated with worse functioning on the attention and motor domains. Our findings point to widespread, perhaps multifocal, pathology as contributing to cognitive dysfunction in adolescents with schizophrenia.
Introduction
The prefrontal cortex is hypothesized to be an important site of dysfunction in schizophrenia and developmental changes in the connectivity of the prefrontal cortex may be critical for the appearance of the clinical features and cognitive impairments associated with the disorder (Lewis et al., 2004) . Post-mortem studies of adults with schizophrenia have reported the presence of structural abnormalities in the dorsolateral prefrontal cortex, but not in ventral regions of the prefrontal cortex (e.g., Broca's area 44) that are consistent with a reduction of neuropil (Selemon et al., 2003) . This work was conducted, however, in adults with long-standing mental illness who had a substantial medication history, raising concerns about confounding variables that could partially account for these findings.
In adolescence there is a considerable ongoing cortical development (Gogtay et al., 2004) . Normative studies of adolescents have reported a postpubertal loss in the cortical gray matter during adolescence, particularly in prefrontal areas involved in executive function, attention and motor coordination (Gogtay et al., 2004) . Adolescents with earlyonset schizophrenia (EOS; onset of psychotic symptoms by 18 years of age) provide a unique subgroup of patients with schizophrenia to examine neurodevelopmental hypotheses of the disorder. For example, they may have a more severe form of the disorder and may be less affected by environmental factors that could potentially affect brain morphometry such as long-term antipsychotic exposure, substance abuse and chronic illness relative to their adult counterparts (Rapoport et al., 1999) . Anatomic brain magnetic resonance imaging abnormalities of the prefrontal cortex have been reported both in adolescents with childhood-onset schizophrenia (COS; onset of psychotic symptoms by age 13 years) (Rapoport et al., 1999) and adolescents with EOS (James E-mail address: kumra002@umn.edu (S. Kumra).
